BROADCAST SPREADING TOP DRESSER 
BACKGROUND OF THE INVENTION 

The present invention generally relates to apparatus for dispensing or spreading 
material and, more particularly, to apparatus for top dressing terrain, and, in a most 
preferred form, to broadcast spreading top dressers. 

Various apparatus exist for applying top dressing to the turf of golf courses, 
lawns, football fields, baseball fields, soccer fields, parks, recreational areas, and related 
surfaces; for applying calcined clay on baseball diamonds; for sanding icy sidewalks 
and driveways; and for similar applications requiring an even dispersion of material at 
pre-selected rates. Examples of such apparatus are shown in U.S. Pat. No. 4,438,873 
which has been widely and very successfully marketed under the trademark TURFCO 
METE-R-MATIC and in U.S. Pat. No. 5,307,952 which has been widely and very 
successfully marketed under various trademarks. With the increasing awareness of the 
importance of top dressing in turf management, an increasing need exists for improved 
dispensers to allow the effective, efficient application of material with minimal damage 
to the turf and with increased ease of operation. 

Specifically during top dressing of selected lurfs, such as golf greens for 
example, it is optimal to spread the top dressing material evenly without clumps or 
bunches. Even distribution without clumps is not realized when the top dressing 
material is dispensed at a varying rate from the hopper. Further, although top dressers of 
the drop type disclosed in U.S. Pat. Nos. 4,438,873 and 5,307,952 have been highly 
effective at applying top dressing evenly to turf, these top dressers only dispense a 
ribbon of top dressing that is approximately equal to the width of the top dresser 
conveying belt. The width of the ribbon of top dressing frequently determines the 
number of passes required to properly top dress a green or other surface. That is, the 
narrower the ribbon of top dressing, the more time is required for the top dressing 
operation. As the machinery and operator must be on the green during a top dressing 
operation, the green is typically not playable during the top dressing operation. This 
slows play on the entire golf course, decreasing the number of golfers who can play the 
course on a given day and decreasing the level of satisfaction for the golfers who get to 
play the course. Thus, a top dresser that can evenly distribute a ribbon of top dressing 
wider than the width of the top dresser conveying belt is desirable. Further, such drop 
top dressers were not very effective in spreading extremely minimal amounts of top 
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dressing material. Distributing minimal amounts of dressing material is desirable for 
fine tuning the performance characteristics of golf greens and, in other applications, 
allows for the use of more concentrated fertilizers and chemical treatments. It also 
reduces the number of refills to the hopper to cover a particular surface area to be 
5 treated. 

Although broadcast spreaders are known for spreading seed and fertilizers, 
broadcast spreaders had not widely penetrated the top dressing market until the 
introduction of the broadcast spreading top dresser of the type of U.S. Patent No. 
6,149,079. In particular, most previous commercially available broadcast spreaders 

10 utilized mesh type conveyors having hinged links that are formed from metal or similar 
material. These hinged links form an array of cells open at the top and bottom. These 
hinges can require regular repair and maintenance to assure proper operation. 
Additionally, such previous broadcast spreaders were often driven by the power take off 
of the towing vehicle, with the spinners and conveyor being driven together. This 

15 increases the power demands on the towing vehicle. Further, with previous broadcast 
spreaders, material was often present on the spinners at initiation of spinner rotation. 
This material may initially be dispensed in a clump or, at a minimum, may initially be 
distributed at a rate greater than under normal operating conditions. Thus, previous 
commercially available broadcast spreaders required a towing vehicle of considerable 

20 power and including a power take off, dispensed material in an amount greater than 
desired in a green top dressing function and unevenly at least at the start of spinner 
operation. 

Top dressers of the broadcast spreading type disclosed in U.S. Patent No. 
6,149,079 have penetrated significant portions of the top dressing market. In particular, 
25 considerable market success has been experienced by the top dressers of the type of 
U.S. Patent No. 6,149,079 because of their ability to spread top dressing over wide 
areas while avoiding the problems and deficiencies of previous commercially available 
broadcast spreaders. 

However, top dressers of the type of U.S. Patent No. 6,149,079 were unable to 
30 dispense top dressing at heavy rates equivalent to that with top dressers of the drop 
type. Prior attempts to dispense top dressing with spinners at heavier rates utilized 
shrouds such as of the type disclosed in U.S. Patent No. 4,032,074, which in some cases 
were moveable between operable and nonoperable positions. However, such shrouds 
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basically stopped the kinetic energy of the top dressing material being propelled radially 
by the spinners and deflected the material downwardly in a controlled configuration. 
However, it should be immediately appreciated that the width of the dispersed material 
perpendicular to the operation direction is then a function of the angle of the sides of the 
shroud, that the beneficial effect of radial propulsion by the spinners is lost, and in the 
case of most powered spinners, did not result in even distribution. Thus, turf managers 
who owned top dressers of the broadcast spreading type also were required to purchase 
top dressers of the drop type to perform both light and heavy applications of top 
dressing. 

Particularly and specifically for heavy applications, the distribution pattern for 
materials distributed by one or more spinners of a broadcast spreader can be uneven. 
The distribution of material can be uneven along either or both the direction that the 
broadcast spreader is moving and the width perpendicular to the direction that the 
broadcast spreader is moving. Controlling the distribution of material along the 
direction that the broadcast spreader is moving is typically controlled by a combination 
of spinner configuration, broadcast spreader ground speed and spinner velocity. 
However, controlling the distribution of material fi"om a powered broadcast spreader 
perpendicular to the direction that the spreader is moving has not been satisfactorily 
addressed by prior broadcast spreaders. Thus, prior broadcast spreaders have continued 
to generate an uneven depth of material perpendicular to the direction of the broadcast 
spreader's movement. Generally, the uneven depth is an artifact of loading the material 
at a particular location on the spinner. The placement of material at a particular position 
on the spinner will inherently concentrate the distribution of that material within a 
particular radial arc about the axis of rotation of the spinner. The particular radial arc is 
determined by the configuration of the spinner and the speed that the spinner is rotating. 
Providing multiple spinners typically merely changes the distribution profile across the 
perpendicular and, typically, results in an uneven distribution profile across the 
perpendicular. 

Thus, a need continues, to exist for methods and apparatus for providing both 
light and heavy applications of top dressing material to turf and in a manner to 
distribute the material evenly in either application. 


SUMMARY OF THE INVENTION 

The above-listed needs and other problems in the field of top dressing are 
solved, in the most preferred form, by providing a top dresser including a diverter to 
contact the material distributed by the spinners and to deflect the propelled material to 
more evenly distribute the material being spread across its width perpendicular to the 
operation direction that the top dresser is moving. 

In most preferred aspects, the forward end is spaced from the circular disk of the 
spinner and located intermediate where the top dressing material is dispensed unto the 
top of the circular disk and the maximum rearward extent of the circular disk in the 
operation direction. In the most preferred form, the rearward edge of the diverter is 
spaced radially intermediate the forward edge of the diverter and the maximum 
rearward extent in the operation direction. 

In other aspects of the present invention, the diverter has a lower edge extending 
at different distances into the thickness of the top dressing material being propelled 
radially from the rotating spinners. 

In other preferred aspects of the present invention, the metering gate of the top 
dresser is prevented from being moved inadvertently between a first range of spacings 
from the conveyor and a second range of spacings from the conveyor different than the 
first range of spacings. 

In still other preferred aspects of the present invention, the diverter for a spinner 
assembly is insertable through a slot in a sheet located perpendicular to the axis and 
extending generally perpendicular to the spinner, with the diverter being positionable in 
a first position not detrimentally extending beyond the plate towards the spinner and in 
a second position extending beyond the plate towards the spinner. 

It is thus an object of the present invention to provide a novel top dresser. 

It is fiirther an object of the present invention to provide such a novel top dresser 
for evenly spreading top dressing material in both light and heavy applications. 

It is further an object of the present invention to provide such a novel top dresser 
of the broadcast type. 

It is further an object of the present invention to provide such a novel broadcast 
spreading top dresser operable in heavy and light spread modes. 

It is fiirther an object of the present invention to provide such a novel broadcast 
spreading top dresser able to evenly distribute material in a heavy spread mode. 


It is further an object of the present invention to provide such a novel broadcast 
spreading top dresser preventing inadvertent manual movement of the meter gate of the 
hopper between heavy and light spread modes of operation. 

It is further an object of the present invention to provide such a novel broadcast 
5 spreading top dresser having a unique manner of adjustably mounting a diverter to the 
spinner assembly not requiring disassembly or loose parts when switching between 
different modes of operation. 

All of the above objectives can be satisfied in the field of material dispensing by 
the illustrative embodiment of a top dresser according to the preferred teachings of the 
10 present invention, detailed descriptions of which are described in connection with the 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 shows a perspective view of a top dresser according to the preferred 
teachings of the present invention, with portions being broken away to expose 
15 constructional details. 

Figure 2 shows a partial, exploded, perspective view of the top dresser of Figure 
1, with portions being broken away to expose constructional details. 

Figure 3 shows a partial bottom view of an embodiment of a spinner assembly 
including a diverter of the top dresser of Figure 1, with portions being removed to 
20 expose constructional details. 

Figure 4 shows a partial rear view of an embpdiment of a spinner assembly of 
Figure 3 including a diverter of the top dresser of Figure 1 , with portions being removed 
to expose constructional details. 

Figure 5 shows a partial rear view of a manually adjustable metering gate of the 
25 top dresser of Figure 1 having a plunger in a first position, with portions shown in cross 
section and being removed to expose constructional details, with portions shown in 
phantom to show the plunger in a second position. 

Figures 6 and 7 show partial side views of the manually adjustable metering 
gate of the top dresser of Figure 1 in first and second ranges, with portions shown in 
30 cross section and being removed to expose constructional details, with portions shown 
in phantom to show alternate positions of the metering gate in the first and second 
ranges. 
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All figures are drawn for ease of explanation of the basic teachings of the 
present invention only; the extensions of the Figures with respect to number, position, 
relationship, and dimensions of the parts to form the preferred embodiment will be 
explained or will be within the skill of the art after the following teachings of the 
5 present invention have been read and understood. Further, the exact dimensions and 
dimensional proportions to conform to specific force, weight, strength, and similar 
requirements will likewise be within the skill of the art after the following teachings of 
the present invention have been read and understood. 

Where used in the various figures of the drawings, the same numerals designate 

10 the same or similar parts. Furthermore, when the terms "top'*, "bottom", "first", 
"second", "inside", "outside", "end", "side", "above", "longitudinal", and similar terms 
are used herein, it should be understood that these terms have reference only to the 
structure shown in the drawings as it would appear to a person viewing the drawings 
and are utilized only to facilitate describing the invention. 

15 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT 

A top dresser according to the preferred teachings of the present invention is 
shown in the drawings and generally designated 10. In the most preferred embodiment 
of the present invention, top dresser 10 is an improvement of the type shown and 
described in U.S. Patent No. 6,149,079. For purpose of explanation of the basic 

20 teachings of the present invention, the same numerals designate the same or similar 
parts in the present figures and the figures of U.S. Patent No. 6,149,079. The 
description of the common numerals and top dresser 10 may be found herein and in 
U.S. Patent No. 6,149,079, which is hereby incorporated herein by reference. 

In one form, top dresser 10 includes a fi"ame 12 having a drawbar 14 by which 

25 top dresser 10 can be coupled to a towing tractor or utility vehicle to allow the tractor or 
utility vehicle to tow top dresser 10. In this form, firame 12 is movably supported upon 
the ground by a pair of high flotation tires 16. Frame 12 can include a cross beam 20 
extending transversely generally perpendicular to the pulling direction of top dresser 10 
and located at the back of fi-ame 12 behind tires 16. Cross beam 20 has a rear face, a top 

30 face, and a firont face. In another form, top dresser 10 includes a fi*ame 12 configured to 
directly mount to or to be a part of a tractor or utility vehicle. In this alternative form, 
top dresser 10 may be fiiUy supported by the tractor or utility vehicle. 
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A hopper 30 for containing top dressing material can be mounted on frame 12 to 
thereby be movably supported relative to the ground or similar turf surface. Hopper 30 
is generally configured to dispense the material contained within hopper 30 through the 
back of hopper 30 to permit the distribution of the material over a surface. As illustrated 
for exemplary purposes, hopper 30 generally includes an open top 32, a closed floor or 
bottom 34, first and second, sloping, closed sides 36, a back and a firont. In one form, 
sides 36 can extend at an obtuse angle outwardly relative to bottom 34 to guide and 
concentrate the material contained in hopper 30. 

In one form, sheeting 70 can be utilized in a horizontally extending, endless belt 
conveyor 140 located at the bottom of hopper 30 to advance or convey material 
contained in hopper 30 toward the end opening of the back of hopper 30. A detailed 
description of such a conveyor system is shown in U.S. Pat. No. 4,438,873, which is 
hereby incorporated herein by reference. Particularly, conveyor 140 can be disposed so 
that sheeting 70, typically in the form of an endless belt, passes beneath hopper 30 so 
that whatever material contained in hopper 30 is gravitationally discharged from hopper 
30 onto conveyor 140 to be conveyed to the back of hopper 30. Sheeting 70 typically 
passes over a first, generally cylindrical roller rotatably mounted on a transverse, 
horizontal shaft which may be adjustable in a fore and aft direction. Conveyor 140 can 
further include a second, generally cylindrical roller mounted for rotation on a 
transverse, horizontal shaft, with the second roller being parallel to and horizontally 
spaced from the first roller. The second roller can be rotated by a hydraulic motor 164. 
Sheeting 70 can pass over a platen or bed plate that is fixedly supported by bottom 34 
of hopper 30 of top dresser 10, with the bed plate optionally including a coating or the 
like to reduce friction between the bed plate and sheeting 70. Thus, conveyor 140 
dispenses material from hopper 30 through the back of hopper 30. 

In one form, sheeting 70 can be formed from an endless belt having an outer 
surface which is relatively smooth between sides 36 of hopper 30 and in the most 
preferred form with the outer surface including a shallow pattern. Particularly, conveyor 
140 could include nonpattemed sheeting initially included in prior drop top dressers of 
the type shown in U.S. Pat, No. 4,438,873 or could sheeting including ribs and channels 
as taught by U.S. Pat. No. 5,307,952 due to its material gripping characteristics. 
Specifically, sheeting 70 can include relatively small depressions of a size generally 
corresponding to the particle size of the top dressing material which is typically 


dispensed by top dresser 10. In this form, the depressions are frequently of a size no 
larger than 0.20 inch (0.5 cm) in any direction and can be generally rectangular shaped 
of a length of approximately 0.20 inch (0.5 cm), a width of approximately 0.15 inch 
(0.38 cm) and a depth of approximately 0.05 inch (0.13 cm) to accommodate common 
5 top dressing materials. Sheeting 70 can be formed from rubber or other materials such 
as plastic which are not subject to corrosion or other degradation by exposure to top 
dressing material as long as the functional requirements for conveyor 140 are satisfied. 

Conveyor 140 dispenses material from hopper 30 through the back of hopper 30 
in the preferred form. Top dresser 10 may further include a metering gate 72 movably . 

10 mounted at the back of hopper 30 and movable relative to conveyor 140 and to an 
opening formed in the back of hopper 30 to meter the rate at which material is being 
dispensed from hopper 30. In one form, metering gate 72 can be movable relative to the 
hopper opening and away from conveyor 140 to create or provide a larger gap for 
material to pass. Typically, metering gate 72 is pivotally mounted to top dresser 10 and 

15 is movable either manually or by hydraulic actuators. Of course, it can be appreciated 
that the amount of material passing from hopper 30 is directly related to the gap of gate 
72 relative to conveyor 140, with a larger gap allowing more material to pass from 
hopper 30. 

In the most preferred form, gate 72 is manually operated and is adjustable to 
20 allow material to pass from hopper 30 in an amount of a first range of spacings from 
conveyor 140 or in an amount of a second range of spacings from conveyor 140 
different than the first range of spacings. In the preferred form, the spacing from 
conveyor 140 and thus the amount of material passing from hopper 30 in the second 
range of spacings is considerably greater than in the first range of spacings. Particularly 
25 in the form shown, gate 72 includes a closure plate 172 extending laterally across 
conveyor 140 and perpendicular to the movement direction of the upper run of sheeting 
70. Generally, plate 172 closes an opening in the back of the hopper 30, with its lower 
edge creating or providing the gap for material to pass therethrough. Closure plate 172 
can have a planar shape or can have arcuate cross sections. 
30 In the preferred form, closure plate 172 is pivotally mounted relative to 

conveyor 140. Particularly, closure plate 172 extends between first and second pie 
shaped side plates 174 located on opposite sides of conveyor 140 and parallel to the 
movement direction of the upper run of sheeting 70. First and second mounts 176 are 
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located on opposite sides of and generally parallel to side plates 174. Side plates 174 
are pivotably mounted to mounts 176 such as by bolts 178 about an axis extending 
laterally across conveyor 140 and perpendicular to the movement direction of the upper 
run of sheeting 70. A handle 179 extends from at least one side plate 174 for grasping 
5 by the operator and pivoting side plates 174 and closure plate 172 about bolts 178. As 
is well knov^n, bolts 178 can include provisions for providing frictional forces to the 
pivoting of side plates 174 relative to mounts 176. 

According to the preferred teachings of the present invention, suitable 
provisions are provided for inadvertently metering gate 72 between the first and second 
10 ranges of spacings and in the most preferred form from manually moving from the first 
range to the second range unless additional manual actuation other than to gate 72 
occurs. Particularly, in the most preferred form, a stop 180 is mounted to one mount 
176 and includes a spring biased plunger 182 having a ring 184 or other suitable 
if I grasping mechanism for manually pulling on plimger 182 against the bias of the spring, 

r'j 15 Plunger 182 is normally biased to an extended position to be positioned in the pivotal 
li^l movement path of the associated side plate 174 and to abut with a side edge thereof 

Additionally, plunger 182 can be retracted by pulling on ring 184 such that plunger 182 
;:: ! in a retracted position is not in the pivotal movement path of the associated side plate 

;3 174 such that side plate 174 and thus gate 72 can be pivoted to its second range of 

:3 20 spacings. Once in the second range of spacings, ring 184 can be released allowing 

plunger 182 to move under its bias until its free end abuts with and is slideable upon the 
face of side plate 174 extending parallel to the pivotal movement path, with plunger 182 
extending at a nonparallel and specifically generally perpendicular angle to side plate 
1 74 in the preferred form. 
25 It should be appreciated that gate 72 is pivotable from a position where closure 

plate 172 generally abuts with sheeting 70 providing the minimal gap desired to a 
position where side plate 174 abuts with plimger 182 and closure plate 172 has a larger 
gap from sheeting 70. This defines the upper and lower limits of the first range of 
spacings. Additionally, it can be appreciated that plunger 1 82 abutting with side plate 
30 174 prevents gate 72 from being manually pivoted beyond the first range unless 
additional manual actuation other than to gate 72 (in this case pulling upon ring 1 84) is 
performed. 
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To move into the second range of spacings, the operator must grasp ring 1 84 in 
the preferred form and move plunger 182 against its bias and out of the pivotal 
movement path of side plate 174. Once that has been accomplished, gate 72 can be 
pivoted into its second range. While in the second range, ring 184 can be released 
5 allowing plunger 182 to move under its bias and engage the face of side plate 174. 
Thus, gate 72 can be pivoted from generally its position providing the maximum gap 
between closure plate 172 and sheeting 70 to the position where the end of plunger 182 
slides offside plate 174 and moves under its bias to again be in the pivotal movement 
path of side plate 174. This defines the upper and lower limits of the second range of 

10 spacings. Additionally, it can be appreciated that when plunger 182 slides offside plate 
174, a mechanical audible snap or signal is provided by the stop 180 which provides a 
nonvisual indication to the operator that the gate 72 is being moved from its second 
range into its first range. Additionally, in the most preferred form, a nonmoveable stop 
186 is provided for abutting with handle 179 to define the upper limit of the second 

15 range of spacings. 

Further, top dresser 10 in accordance with the present invention includes a 
spinner assembly 40 for dispensing the material contained in hopper 30 to the surface. 
Spinner assembly 40 can distribute the material to a width generally greater than the 
width of hopper 30 and top dresser 10. Spinner assembly 40 in accordance with the 

20 present invention can include a U-shaped support 42 removably secured to frame 12. 
Particularly, in the most preferred form, first and second clips 44 are secured to the 
central portion of support 42 in a spaced relation such as by welding. Clips 44 each 
generally include a front plate 44a for abutting with the rear face of cross beam 20, a 
top plate 44b extending generally perpendicularly from front plate 44a for a distance 

25 generally equal to the thickness of cross beam 20, and a latching plate 44c extending 
generally perpendicularly downward from top plate 44b and parallel to front plate 44a. 
In the most preferred form, clips 44 are positioned with top plate 44b extending over the 
horizontal top face of cross beam 20 and with latching plate 44c and front plate 44a 
extending over the vertical front and back faces of cross beam 20, respectively. Clips 44 

30 can be secured in position such as by bolts or similar pins 46 removably extending 
through cross beam 20 and clips 44. Rubber grommets 48 can be mounted in cross 
beam 20 for abutting with support 42 when secured to cross beam 20 by clips 44. 
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Assembly 40 may further include a carrier 50 pivotally mounted to support 42 
about a transversely extending carrier axis, such as between the free ends of the legs of 
support 42. Suitable provisions such as a lockable lever 52 pivotably mounted to 
support 42 and connected by suitable linkage to carrier 50 can be provided to 
5 selectively position carrier 50 at a desired pivotal angle relative to support 42. 

Assembly 40 may include one or more spinners 54 rotatably mounted to carrier 
50 about vertical axes in a rotation direction. Spinners 54 are movable along the turf 
surface with the vertical rotation axes being generally perpendicular to the operation 
direction. In particular, each spinner 54 includes a circular disk 154 of a diameter 

10 which in the most preferred form is 18 inches (45 cm) and having a center 
corresponding to the rotation axis. Circular disks 154 are generally perpendicular to the 
rotation axes and each include a top. A plurality of fins 156 such as three as shown are 
provided on the top of each disk 154 in a general radial orientation. In the most 
preferred form, the orientation of fins 156 on disk 154 is adjustable, and in the most 

15 preferred form, fins 156 are secured by first and second bolts 158a and 158b to disk 
154, with the radially outer bolts 158a being in a fixed position relative to disk 154 and 
fins 156 while the radially inner bolts 158b allowing pivotable movement of fins 156 
about the bolts 158a such as by extending through arcuate slots formed in disk 154. In 
the most preferred form, fins 156 each have radial cross sections of a generally Z-shape 

20 and extend a height above disk 154 in the order of 2.5 inches (6.35 cm). When a 
plurality of spinners 54 are mounted to assembly 40, spinners 54 are mounted to carrier 
50 about spaced, parallel axes extending generally perpendicular to the carrier axis and 
with disks 154 being parallel to and closely adjacent carrier 50. Each spinner 54 may 
include a hydraulic motor 56 for rotating spinner 54 relative to carrier 50 or may be 

25 otherwise driven as will be recognized by those skilled in the art. In the most preferred 
form, spinners 54 are counter rotating towards each other in the firont in the operation 
direction and away from each other in the rear in the operation direction to thereby 
create a rearward downstream nip in the operation direction. 

Spinners 54 are located between carrier 50 and an upper sheet 58 held in a 

30 parallel relation to carrier 50 by a spinner guide 60. Sheet 58 is located perpendicular to 
the axes of spinners 54 and extends parallel to spinners 54. Carrier 50 and upper sheet 
58 are spaced generally equal to the combined height of disks 154 and fins 156 of 
spinners 54 and specifically allowing operational clearance between spinners 54 and 
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carrier 50 and upper sheet 58. In the preferred embodiment shown, guide 60 is in the 
form of interconnected semi-cylindrical portions extending around the front and sides 
of spinners 54. A dividing chute 62 is positioned on upper sheet 58 for receiving 
material from conveyor 140 and generally directing the material dispensed from the 
5 transverse half of sheet 70 upon the top of the respective spinner 54 at an infeed radial 
position through openings 63 formed in upper sheet 58. 

According to the preferred teachings of the present invention, a diverter 200 is 
located in the rotation direction past the infeed radial position defined by openings 63 
and contacts material leaving spinners 54 to evenly distribute the material across the 
10 width of the ribbon of material distributed by top dresser 10, with the width of the 
ribbon being perpendicular to the operation direction traveled by top dresser 10 during 
the top dressing operation. With , two spinners 54 rotating in opposite, counter 
5 directions of the most preferred form, diverter 200 can be formed as a single element. 

In the preferred form shown, diverter 200 is generally V-shaped and includes first and 
15 second panels 202 interconnected along their forward, leading end or edges 204. 
Leading edges 204 are spaced from disks 154 and located midway between disks 154 of 
spinners 54 and along a dividing plane that is parallel to tangents of disk 154 which are 
parallel to each other. Leading edges 204 are located intermediate the infeed radial 
position and the maximum rearward extent of circular disks 154 in the operation 
20 direction of top dresser 10. Panels 202 extend at equal acute angles rearwardly from the 
dividing plane and in the most preferred form at an angle in the order of 55°. Panels 
202 extend generally tangentially to disks 154 at points generally one-eighth the 
circumference from the points on a line extending through the axes of spinners 54. 

In the most preferred form, diverter 200 is secured to upper sheet 58 and extends 
25 downwardly therefrom and in the most preferred form is adjustably secured thereto. 
Specifically, in the preferred form, diverter 200 is mounted to a bracket 206 including a 
plate 206a from which panels 202 extend generally perpendicularly. Bracket 206 
further includes a tab 206b extending generally perpendicular from a front edge of plate 
206a in the opposite direction as diverter 200. Tab 206b includes an elongated slot 208 
30 extending in a direction perpendicular to plate 206a. Upper sheet 58 includes a V- 
shaped slot 210 of a size and shape for insertion and slideable receipt of diverter 200. A 
mount 212 extends generally perpendicular from upper sheet 58. A bolt 214 having a 
hand knob extends through slot 208 of tab 206b and is threadedly received in mount 
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212. Therefore, tab 206b and thus diverter 200 can be adjustably positioned relative to 
mount 212 and upper sheet 58 when bolt 214 is in a loosened condition and can be 
fixed in that position by simply tightening bolt 214. 

Each panel 202 includes a rectangular portion 202a having a height generally 
equal to but slightly less than the spacing of disks 154 from upper sheet 58. The width 
of each portion 202a is generally equal to the minimum spacing of disks 154 firom the 
dividing plane or in other words from leading edge 204 to a point along a tangent to 
circular disks 154 parallel to the operation direction and generally not extending within 
the diametric extent of circular disks 154. The lower edges of portion 202a extend in a 
single plane perpendicular to the axes of spinners 54 and spaced vertically above and 
parallel to the top of circular disks 154. 

Each panel 202 includes a wedge shaped wing portion 202b in the same plane as 
portions 202a and having a lower edge extending fi-om the lower edge of portion 202a 
to a height generally equal to one quarter of the spacing of disks 154 from upper sheet 
58 and below the upper extent of fins 156 generally equal to one third of the height of 
fins 156. Thus, the lower edges of portions 202b are spaced vertically above and in the 
preferred form of increasing spacing above the top of circular disks 154 but do not 
extend in a single plane perpendicular to the axes of spinners 54 and thus at differing 
spacing above the top of circular disks 1 54. Wing portions 202b have a radial extent 
which is generally equal to one half of the radial extent of disks 154. The fi-ee, rearward 
end opposite leading edges 204 are radially spaced intermediate leading edges 204 and 
the maximum rearward extent and specifically in fi-ont of the maximum rearward extent 
of spinners 54 in the operation direction. In the most preferred form, the comer 
between the lower edge and the free edge of portions 202b are rounded to have an 
arcuate configuration. 

In the preferred form, diverter 200 is located in the downstream nip between 
counter rotating spinners 54, with panels 202 being angled rearwardly in the direction 
of rotation of spinners 54 from leading edge 204. Specifically, leading edges 204 are 
located forwardly of the rear edges of portions 202b in turn located forwardly of the 
rearward maximum extent of disks 154. The rear edges of portions 202b have extents 
generally corresponding to the points of tangent of tangent lines parallel to panels 202 
such that the spacing from panels 202 firom disk 154 continually decrease firom edges 
204 to the rear edges of portions 202b. 
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Now that the basic construction of top dresser 10 according to the preferred 
teachings of the present invention has been set forth, preferred modes of operation and 
advantages of top dresser 10 can be explained. Specifically, in operation, spinners 54 
are typically rotated before conveyor 140 is actuated. Any material located on spinners 
5 54 will be thrown from spinners 54 by centrifugal forces as the result of rotation of 
spinners 54. Thus, spinners 54 will spin off any material located thereon before any 
material is conveyed thereon by conveyor 140. Thus, clumping of the dispensed 
material at start up is avoided according to the teachings of the present invention. The 
speed at which spinners 54 rotate can be adjusted according to the needs of the 
10 particular appUcation. The shaft of the second roller is then rotated to advance sheeting 
70 of conveyor 140 at a speed appropriate to convey material at the desired rate. With 
advancement of sheeting 70, material is carried by sheeting 70 beneath metering gate 72 
and conveyed into dividing chute 62 and onto spinners 54, with the material being 
^ P thrown by centrifugal forces from spinners 54 and thereby dispensed onto the turf by 

=j 15 top dresser 10 as top dresser 10 is being pulled. The amount of material which is 
;:■ dispensed by top dresser 10 being dependent upon the vertical spacing of metering gate 

72 from sheeting 70 and by the speed of sheeting 70, both of which may be 
ii j independently ad[justable and upon the ground speed of top dresser 10. 

When it is desired to stop dispensing material, movement of sheeting 70 relative 
;::;| 20 to hopper 30 is discontinued so that no further material is delivered by conveyor 140 to 

spinner assembly 40. It is advantageous to delay the stopping rotation^of spinners 54 
until after the material is no longer being dispensed to eliminate or reduce any residual 
material remaining on spinners 54 at the start of the next operation. 

According to the teachings of the present invention with diverter 200 secured in 
25 a first, upper, light spread position, panels 202 do not detrimentally extend beyond and 
particularly below upper sheet 58 towards spinners 54, with the lower edges of portion 
202a extending into slot 210 but with the lower edges of wing portion 202b generally 
not extending in slot 210 in the preferred form. With diverter 200 in the upper position, 
top dresser 10 operates in a manner almost identical to that of top dresser 10 as shown 
30 and described in U.S. Patent No. 6,149,079 and thus will not be described herein in 
detail. Specifically, metering gate 72 is adjustable in the first range of spacings and is 
prevented from being inadvertently manually adjusted into the second range by stop 
180. The width of the material dispersed perpendicular to the direction traveled by top 
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dresser 10 is variable in the most preferred form by adjusting the rotational speed of 
spinners 54 and by adjusting the angle of carrier 50. According to the teachings of the 
present invention, top dresser 10 is able to top dress a width up to twenty times the 
width of conveyor 140, ten times the maximum width of hopper 30 and up to five times 
5 the width of top dresser 10 and specifically in the preferred form in the range of 15 to 
30 feet (4.6 to 9.1 m). The thickness of the material dispersed perpendicular to the turf 
surface is generally consistent throughout the width and generally in the range of 1/32 
to 1/8 inches (0.08 to 0.32 cm). 

According to the teachings of the present invention, diverter 200 can be secured 

10 in a second, lower, heavy spread position such that panels 202 extend beyond and 
particularly below upper sheet 58 towards spinners 54, with top dresser 10 intended to 
operate in a heavy spread mode. In particular, diverter 200 extending in nonradial 
directions from the rotational axes of spinners 54 prevent passage of top dressing 
material therethrough. However, the lower edges of panels 202 extend at different 

15 distances into the thickness of the propelled top dressing material, with the lower edges 
of portion 202b having linearly decreasing distances into the thickness of the propelled 
top dressing material. Further, in the preferred form, the lower edges of both portions 
202a and 202b extend less than the thickness of the propelled top dressing material such 
that a portion of the thickness of the top dressing material is propelled radially below 

20 diverter 200. It can be appreciated that the kinetic energy of the top dressing material 
from the rotation of spinners 54 is not completely stopped as in the case of the use of a 
shroud of the type disclosed in U.S. Patent No. 4,032,074 but rather is redirected or 
diverted from its radial path in the initial rotational portion of spinners 54 after the 
initial infeed and after guide 60 to later rotational portions of spinners 54. Thus, since 

25 release of material is highest in the initial rotational portion of spinner 54, diverting this 
material tends to more evenly distribute the material propelled by spinners 54. Further, 
the decreasing height of portions 202b reduces the amount of material being diverted to 
enhance this even distribution function. Furthermore, the width of the ribbon of 
material distributed by top dresser 10 of the present invention is not as restricted as 

30 when shrouds are utilized. Additionally, the ribbon of material distributed by the top 
dresser 10 is generally uniform across its entire width. 

In the preferred form, other adjustments are made to top dresser 10 for operation 
in the heavy spread mode. Specifically, the angle of fins 156 on circular disk 154 could 
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be adjusted such as by sliding bolts 158a to the opposite end of the arcuate slots, the 
speed of spinners 54 could be reduced as the significant increase of material provided to 
spinners 54 could slow down or stop spinners 54 and specifically the hydraulic motors 
56 thereof, and gate 72 is pivoted to its second range with the free end of plunger 182 
5 sliding on the face of side plate 174 in a manner previously discussed. In the preferred 
form, top dresser 10 has been modified from the form at the filing of U.S. Patent No. 
6,149,079 to include a larger hopper opening which is closed by gate 72 to allow 
greater material to pass. The width of the material dispersed perpendicular to the 
direction traveled by top dresser 10 is variable in the most preferred form by adjusting 

10 the rotational speed of spinners 54 and by adjusting the angle of carrier 50. 

Utilizing top dresser of the most preferred form with diverter 200 in its lower 
position, top dresser 10 is able to top dress a width up to twelve times the width of 
conveyor 140, six times the maximum width of hopper 30 and up to three times the 
width of top dresser 10 and specifically in the preferred form in the range of 9 to 18 feet 

15 (2.7 to 5.5 m). The thickness of the material dispersed perpendicular to the turf surface 
is generally consistent throughout the width and generally in the range of 1/8 to 5/16 
inches (0.32 to 0.79 cm). In this regard, it can be appreciated that the thicker the 
material dispersed, the importancy of consistency also increases. 

Now that the basic teachings of the present invention have been explained, 

20 many extensions and variations will be obvious to one having ordinary skill in the art. 
For example, although top dresser 10 of the most preferred form includes the 
combination of several, unique features believed to obtain synergistic results, apparatus 
for dispensing material could be constructed according to the teachings of the present 
invention including such features singly or in other combinations. 

25 Likewise, although top dresser 10 in the most preferred form is operable in both 

light and heavy spread modes, top dresser 10 according to the teachings of the present 
invention could be designed to perform only the heavy spread mode. In this regard, 
diverter 200 could be formed as an integral part of guide 60. Similarly, diverter 200 
could have other forms and shapes according to the teachings of the present invention 

30 which does not stop the kinetic energy of the top dressing material propelled by 
spinners 54 but rather redirects the top dressing material. 

Additionally, although diverter 200 in the preferred form is positionable in 
either first and second positions through a threaded, lost motion connection, other 

-16- 


manners of positioning diverter 200 can be utilized according to the teachings of the 
present invention. 

Similarly, although top dresser 10 in the most preferred form includes a pair of 
counter rotating spinners 54, top dresser 10 according to the teachings of the present 
invention could include a single spinner 54 or spinners 54 rotating in the same 
direction. Likewise, spinner guide 60 could include other forms and configurations 
including but not limited to a single C configuration, a radially spaced double C 
configuration or the like. Further, spinners 54 could take other forms according to 
teachings of the present invention. 

Thus since the invention disclosed herein may be embodied in other specific 
forms without departing from the spirit or general characteristics thereof, some of which 
forms have been indicated, the embodiments described herein are to be considered in all 
respects illustrative and not restrictive. The scope of the invention is to be indicated by 
the appended claims, rather than by the foregoing description, and all changes which 
come within the meaning and range of equivalency of the claims are intended to be 
embraced therein. 
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